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1 Introduction
In this paper, we present our simulation results of V2V waveform A-MPR with respect to Region 1 additional emission requirements, according to the agreed simulation assumptions [2]. As shown in [2], the additional emission requirements are quite atypical, which apply differently to different channel. Thus, the A-MPR results are presented separately for each of the 7 channels. Furthermore, the results can be categorized into 3 Group:

1. Channel centred at 5860MHz: spurious emission requirement of -30dBm/MHz applies immediately at the lower channel edge (5955MHz). This leads to the highest A-MPR.

2. Channels centred at 5870MHz, 5910MHz and 5920MHz:

a. Channel centred at 5870MHz: Additional SEM applies for frequency offset up to ±10MHz from channel edge. Then spurious emission requirement of -30dBm/MHz applies immediately after frequency offset -10MHz at the lower part.

b. Channel centred at 5910MHz, 5920MHz: Additional SEM applies for frequency offset up to ±10MHz from channel edge. Then spurious emission requirement of -30dBm/MHz applies immediately after frequency offset 10MHz at the upper part.

The A-MPR result are similar for 2.a. and 2.b. given the similarity in requirements. There is small difference due to RB positions of PSCCH and 3dB PSD boosting for PSCCH.

3. Channels centred at 5880MHz, 5890MHz and 5900MHz: A-MPRs for these channels are the lowest.

2 Results for Group 1-Adjacent case
For channel center frequency equal 5860MHz, the required A-MPR to meet additional requirements for QPSK and 16QAM are plot against the total number of allocated RBs in Fugure 2-1. The A-MPR is defined as the value such that the total power reduction MPR + A-MPR is sufficient for the considered waveform to meets the emission requirement, where MPR is defined as Table x.x.x in TS36.101.
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Figure 2-1: A-MPR vs Total Number of Allocated RBs

Here, an important observation is that there is quite a wide spread of A-MPR value for waveforms with number of allocated RBs less than 30. In particular, since the requirements for this channel is much tighter in the lower frequency range, the A-MPR is expected to be much larger for waveforms with smaller starting allocated RB (i.e. the first RB of the PSCCH allocation). This effect is exemplified further in Figures 2-2, 2-3, 2-4 where the A-MPR is plotted against the first allocated RB of the tested waveforms.
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Figure 2-2: A-MPR vs start RB for waveform with number of allocated RBs from 5 to 10
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Figure 2-3: A-MPR vs start RB for waveform with number of allocated RBs from 14 to 22
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Figure 2-4: A-MPR vs start RB for waveform with number of allocated RBs from 29 to 50

Based on the results and observation above, we propose the following for A-MPR of this Group

	fc
	Number of allocated RBs
	Start RBs
	A-MPR

	5860 MHz
	≤ 10
	0
	12

	
	
	5
	6

	
	
	10
	4

	
	
	≥ 15
	0.5

	
	≥ 14 and ≤ 22
	0
	11.5

	
	
	5
	10

	
	
	10
	8

	
	
	15
	4.5

	
	
	20 and 25
	2.5

	
	
	≥ 30
	1

	
	≥ 29
	0 and 5
	9

	
	
	10
	8

	
	
	15
	7.5

	
	
	20
	4.5


Table 2-1: Proposed A-MPR for group 1, QPSK
	Fc
	Number of allocated RBs
	Start RBs
	A-MPR

	5860 MHz
	≤ 10
	0
	12

	
	
	5
	6

	
	
	10
	4

	
	
	≥ 15
	0.5

	
	≥ 14 and ≤ 22
	0
	11.5

	
	
	5
	10

	
	
	10
	8

	
	
	15
	4.5

	
	
	20 and 25
	2.5

	
	
	≥ 30
	1

	
	≥ 29
	0 and 5
	9

	
	
	10
	8

	
	
	15
	7.5

	
	
	20
	4.5


Table 2-2: Proposed A-MPR for group 1, 16QAM

3 Results for Group 2 and 3-Adjacent case

The simulation results for this group is shown in Figures 3-1, 3-2, 3-3, 3-4, 3-5 where the required A-MPR is splotted against the total number of allocated RB. The results for group 2 and 3 are presented together in this section since they are quite similar. Moreover, since the requirement of fc = 5920MHz is identical to that of fc = 5910MHz, we obmit the result for this channel center frequency since it is identical to that of fc = 5910MHz.
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Figure 3-1: A-MPR vs Total Number of Allocated RBs for fc = 5870MHz
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Figure 3-2: A-MPR vs Total Number of Allocated RBs for fc = 5880MHz
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Figure 3-3: A-MPR vs Total Number of Allocated RBs for fc = 5890MHz
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Figure 3-4: A-MPR vs Total Number of Allocated RBs for fc = 5900MHz
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Figure 3-5: A-MPR vs Total Number of Allocated RBs for fc = 5910MHz

Based on the results, we propose the following for this case

	Fc (MHz)
	Number of Allocated RB
	A-MPR

	5870, 5880, 5890,5900, 5910, 5920 
	5
	1

	
	≥ 10 and ≤38
	0

	
	42
	0.5

	
	50
	1.5


Table 3-1: Proposed A-MPR for group 2 and 3, QPSK

	

Fc (MHz)
	Number of Allocated RB
	A-MPR

	5870, 5880, 5890,5900, 5910, 5920
	5
	0.5

	
	≥ 10 
	0


Table 3-2: Proposed A-MPR for group 2 and 3, 16QAM

4 Results for Group 1-Non Adjacent case

For channel center frequency equal 5860MHz, the required A-MPR to meet additional requirements for QPSK and 16QAM are plot against the total number of allocated RBs in Fugure 4-1
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Figure 4-1: A-MPR vs Total Number of Allocated RBs for fc = 5860MHz, PSCCH and PSSCH non adjacent

	

Fc (MHz)
	Number of Allocated RB
	A-MPR

	5860
	≤ 7
	9.5

	
	≥ 8 
	8.5


Table 4-1: Proposed A-MPR for group 1, QPSK 

	Fc (MHz)
	Number of Allocated RB
	A-MPR

	5860
	≤ 7
	9.5

	
	8 
	9

	
	≥ 10
	8


Table 4-2: Proposed A-MPR for group 1, 16QAM 

5 Results for Group 2-Non Adjacent case

The simulation results for this group is shown in Figures 5-1, 5-2, 5-3, 5-4, 5-5 where the required A-MPR is splotted against the total number of allocated RB. The results for group 2 and 3 are presented together in this section since they are quite similar. Moreover, since the requirement of fc = 5920MHz is identical to that of fc = 5910MHz, we obmit the result for this channel center frequency since it is identical to that of fc = 5910MHz.
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Figure 5-1: A-MPR vs Total Number of Allocated RBs for fc = 5870MHz, PSCCH and PSSCH non adjacent
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Figure 5-2: A-MPR vs Total Number of Allocated RBs for fc = 5880MHz, PSCCH and PSSCH non adjacent
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Figure 5-3: A-MPR vs Total Number of Allocated RBs for fc = 5890MHz, PSCCH and PSSCH non adjacent
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Figure 5-4: A-MPR vs Total Number of Allocated RBs for fc = 5900MHz, PSCCH and PSSCH non adjacent
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Figure 5-5: A-MPR vs Total Number of Allocated RBs for fc = 5910MHz, PSCCH and PSSCH non adjacent

	Fc (MHz)
	Number of Allocated RB
	A-MPR

	5870, 5880, 5890, 5900, 5910, 5920
	≤ 18
	2

	
	20 and 22
	1

	
	≥ 26
	0


Table 5-1: Proposed A-MPR for group 2 and 3, QPSK 

	Fc (MHz)
	Number of Allocated RB
	A-MPR

	5870, 5880, 5890, 5900, 5910, 5920
	≤ 18
	2

	
	20 and 22
	0.5

	
	≥ 22
	0


Table 5-2: Proposed A-MPR for group 2 and 3, 16QAM 

6 A-MPR Proposal
We sumarise in this section our proposals for A-MPR based on the simulation results.
For the case PSSCH and PSCCH adjacent:
	Fc (MHz)
	Number of allocated RBs
	Start RBs
	A-MPR

	5860
	≤ 10
	0
	12

	
	
	5
	6

	
	
	10
	4

	
	
	≥ 15
	0.5

	
	≥ 14 and ≤ 22
	0
	11.5

	
	
	5
	10

	
	
	10
	8

	
	
	15
	4.5

	
	
	20 and 25
	2.5

	
	
	≥ 30
	1

	
	≥ 29
	0 and 5
	9

	
	
	10
	8

	
	
	15
	7.5

	
	
	20
	4.5

	5870, 5880, 5890,5900, 5910, 5920
	5
	≥ 0
	1

	
	≥ 10 and ≤38
	
	0

	
	42
	
	0.5

	
	50
	
	1.5



Table 6-1: Proposed A-MPR for PSSCH and PSCCH adjacent, QPSK 

	Fc (MHz)
	Number of allocated RBs
	Start RBs
	A-MPR

	5860
	≤ 10
	0
	12

	
	
	5
	6

	
	
	10
	4

	
	
	≥ 15
	0.5

	
	≥ 14 and ≤ 22
	0
	11.5

	
	
	5
	10

	
	
	10
	8

	
	
	15
	4.5

	
	
	20 and 25
	2.5

	
	
	≥ 30
	1

	
	≥ 29


	0 and 5
	9

	
	
	10
	8

	
	
	15
	7.5

	
	
	20
	4.5

	5870, 5880, 5890,5900, 5910, 5920
	5
	≥ 0
	0.5

	
	≥ 10
	
	0


Table 6-2: Proposed A-MPR for PSSCH and PSCCH adjacent, 16QAM
For the case PSSCH and PSCCH non-adjacent

	Fc (MHz)
	Number of Allocated RB
	A-MPR

	5860
	≤ 7
	9.5

	
	≥ 8
	8.5

	5870, 5880, 5890, 5900, 5910, 5920
	≤ 18
	2

	
	20 and 22
	1

	
	≥ 26
	0


Table 6-3: Proposed A-MPR for PSSCH and PSCCH non-adjacent, QPSK 

	Fc (MHz)
	Number of Allocated RB
	A-MPR

	5860
	≤ 7
	9.5

	
	8
	9

	
	≥ 10
	8

	5870, 5880, 5890, 5900, 5910, 5920
	≤ 18
	2

	
	20 and 22
	0.5

	
	≥ 22
	0


Table 6-4: Proposed A-MPR for PSSCH and PSCCH non-adjacent, 16QAM 

Proposal 1: RAN4 to adopt tables 6-1, 6-2, 6-3, 6-4 to specify A-MPR for V2X waveforms.
7 Power Reduction for CEN DSRC Protection
For CEN DSRC protection, the RF requirements are listed in Table 
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Coexisten ITS output power level ITS unwanted emissions Ton time Top time
ce mode in the frequency range in the frequency range
5 855 MHz to 5 925 MHz 5795 MHz to 5 815 MHz
(dBm EIRP) (dBm/MHz EIRP)
A =10 <-65 no limit no limit
B =10 <-45 <1ms 250 ms
(9] =33 =<-30 <1ms equation 5.1
D =33 =<-30 1msto7ms | equation5.2
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Figure 7-1: A-MPR to meet CEN-DSRC protection requirement, PSSCH and PSCCH non-adjacent
 Output power level of 10dBm should be applied to all channels as it is defined in the harmonized standard that the ITS output power level is in the frequency range from 5855-5925MHz according to the agreed WF [1]. Thus the level of total power reduction must be at leatst 13dB. Our simulation results show that at 13dB total power reduction, all the emission requirement in frequency range 5795MHz to 5815MHz can be met. One exception is for the non-adjacent case, channel frequency 5860MHz with total number of allocated RBs less than or equal to 7 as shown in figure 8-1. A 1dB relaxation is needed for this exception. Thus the level of power reduction for CEN DSRC protection can be defined as

	Fc (MHz)
	Number of Allocated RB
	A-MPR

	5860, 5870, 5880, 5890, 5900, 5910, 5920
	≥ 0
	11.5


Table 7-1: Proposed A-MPR for PSSCH and PSCCH adjacent, QPSK 


	Fc (MHz)
	Number of Allocated RB
	A-MPR

	5860, 5870, 5880, 5890, 5900, 5910, 5920
	≥ 0
	11


Table 7-2: Proposed A-MPR for PSSCH and PSCCH adjacent, 16QAM

	Fc (MHz)
	Number of Allocated RB
	A-MPR

	5870, 5880, 5890, 5900, 5910, 5920
	≥ 0
	13 - MPRc

	5860 
	≤ 7
	9.5

	
	≥ 7
	13 - MPRc

	NOTE 1: MPRc is the MPR for the corresponding waveform.


Table 7-3: Proposed A-MPR for PSSCH and PSCCH non-adjacent, QPSK 


	Fc (MHz)
	Number of Allocated RB
	A-MPR

	5870, 5880, 5890, 5900, 5910, 5920
	≥ 0
	13 - MPRc

	5860 
	≤ 7
	9.5

	
	≥ 7
	13 - MPRc

	NOTE 1: MPRc is the MPR for the corresponding waveform.


Table 7-4: Proposed A-MPR for PSSCH and PSCCH adjacent, 16QAM

Proposal 2: RAN4 to adopt tables 7-1, 7-2, 7-3, 7-4 to specify A-MPR for V2X waveforms to conform to CEN-DSRC protection emission requirements.
8 Conclusion
Simulation results for A-MPR of V2X waveforms are presented. Base on the results, the followings are proposed.
Proposal 1: RAN4 to adopt tables 6-1, 6-2, 6-3, 6-4 to specify A-MPR for V2X waveforms.
Proposal 2: RAN4 to adopt tables 7-1, 7-2, 7-3, 7-4 to specify A-MPR for V2X waveforms to conform to CEN-DSRC protection emission requirements.
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